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Fhe following paper was reaid beyore the Columbian fu-

stitute, on the Oth of December, 1826, by Col. Tonpe-
: ¢ L

DEAT. '

OBSERVATIONS ON THN SURVEY OF 'THE
SEA COAST OF THE UNITED 3TATES.
This matter, so inportant to the Government of

of the United Stutes, as well as to the Interests of the
nation, in its various relations and results, may he
justly entitled to the attention of the community,
and more particularly, to the notice of the national
institute lLiere, as being intimately connected with the
investigation and advancement of science; and, if an
object of such acknowledged importance be passed
by, at the seat of Governmeat, and within the sphere
of this Scientific Institution, crroneous opinion:
inight, and probably would, attach to the omission,
and its utility, by other societies of a similar charac-
ter, doubted, becanse in no other way than under
the immediate patronage of the Geueral Govern-
ment, can any such project he successfully underti-
fen.  For these, and other veasons that might be ad-
duced, the subjeet is now brought before the Insti-
fute, i prefereuce o any other, where a mere ab-
atract proposition of speculative science might be
substituted, and e Bupression of its importance will,
it is hoped, he a suflicient apology. In doing this, it
is not intended to enter into arguments, or miunute
details, which would require more mature considera-
tion U can be now devoted o it, but mevely give
an outline liistory of what has been attempted, with
such general observations as may appear to arise
from it, the corvectness of which s with great defer-
ence submitted to the Lustitute.

The survey of the sea-coust of the United States
was broaght before Congress, by the President, (Mr.
Jefferson,) during the session of 1807, and an ap-
propriation of $50,000 for this object made on the
10th of February, of that year. The act anthorized
and requested the President to cuuse a survey to he
taken of the whole of the coast of the United States,
with the adjacent shoals and soundings, cmploving
proper persons i accomplishing the purposes de-
scribed in it

Aygreeably to this provision, on the 25th of Marel




; .
following, the Secretary of the Treasury, (Mr. Gui-
latin,) addressed a civeular letter 10 several gentle-
een of science, requesting their opinions individual-
iy respecting the plan to be adopted. This letter ex-
plains the objects of attention in these words:

“The President of the United States being authe-
rized by an act of the lust session to cause the whole
of the coast of the United Biaies, together with the
adjacent shoals, and somadings, to be surveyed, it is
his intention thai the work should be executed with
as mueh correctness as can e shtained within a rea-
sonable tne,” requesting the suggesting of the outs
fines ot such o plun, as way, i thetr opinion, wnite
corvectness and practicability. Mr. Gailaun then de-
fines three distinet parcts of whieh the work should
CONSISt, Vizi—

“1. 'The ascertatmnent, by a series of astronomi-
cal observations, of tie position of a few remarkable
points on the coast, auwd some of the hght houses
placed on the principal capes, or at the entrance of
the principal harbors, appenr to be the most eligible
places far that purpose, as being objects particularly
wteresting to navigators, visible at a great distance,
and geuncrally erected on spots on which similar build-
ings will be contiuned so long as navigation exists.

“2, A trigonometrical survey of the coast De-
tween those poiuts of which the positions shall have
been astronomically ascertained; in the execution of
which survey, the position of every distinguishable
permanent objeet should be caretully disignated; and
temporary beacons be erceted at proper distances on
those parts of the coast on which such objects are
ravely to be found.

“3. A nmauatical survey of the shoals and soundings
of the coast, of which the trigometrical survey of the
coast itself, and the ascertained position of the light
houses, and other distinguishable objects, would be
the bases; and which would therefore depend but lit-
tle on any astronomical observations made on board
the vessels empleyed on that part of the work.”

These three propositions were subinitted {or the
consideration of those gentlemen to whom this cireu-
far ldetter was addressed, and a question respecting
the difficulties attendant upon the nautical survey is
also made, viz: “Can anautical snrvey be made with
one vessed alone? Can angles be taken with suflicient
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sorreciness from on hoard a vessel, so as to ascertaiu
its position in relation, to three visible ohjects on
shore, or is it necessary that the vessel’s position at
the time of taking any particular sonading should
be sceriained by observers on shore, &c.”

This circular was addressed 1o Mr. J. R. Hassler,
among others, who was then Professor of Mathema-
tics at the College ar ¢

Yehencetody 1o the Siate of
New-York, a gendeman well qualified for the task,
and it was replied to by hiva on the 2d of April fol-
lowing: both of which are to he found in the 2d vol-
ume of the Transactions of the Philosophical So-
ciety of Philadelphia, published in 1825.

In this reply of Mr. Fiassler, he enters into a mi-
aute description of two methods, each of which may
be pursued in the autainment of the ohject.

The first by a complete trinngnlation survey of the
whole coast, including the determination of the lati-
tude, longitude, and azimuths of the principal places,
such as light houses, capes, &c. The sides of the
triangles to be from about 60,000 to 160,000 feet iu
extent, resting on two or more bases, measured with
the greatest possible accuracy; together, also, with a
survey of the harbors, sheals, soundings, &e. of the
coast, and filling vp the details of all included with-
in it

The second method omits the large triangulation,
hut retains the design of fixing the promment points
and features of the shore, by the same mode of de-
termining by astronomical observation, their lati-
tude and longitude, and correcting the differences
in time, by the comparison of good chronometers,
the details to be filled up by smaller instruments, as
circumstances might direct.

Together with this deseription, a plan was also
submitted for putting the survey into operaiion, m
which a prominent feature is the establishment of
two observatories, which were to form the fixed points,
to which the survey, and particularly the nautical
part of it, should be referred, their situations were
recommended to be in the State of Maine, and in
tower Liouisiana, ““as {rom them nearly every celestial
phenomenon observable from the tropic to the arctic
eircle, and within about 280 degrecs of difference of
longitude could be observed 2t one or other of thewm,
at the zame time, affording the means of comiparisor
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&1th euch other, and supersede the necessity of refer-
ing to Euwrope for corresponding observations.””
"\tnl, Mr. Hassler observes, ““that various considera-
tions might occasion, and favor the desire of placing
one of these observatories in the City of Washington,
as observatories arc placed in the principal capitals
of Europe, as a national object, a scientific orna-
inent, and a means of nourishing an interest for sci-
ence in general. This observatory would then be
the proper place for the deposit of the standards of
Weights and Measnres, which makes a part of the
collection of Tnstruments.”

This plan also cisbraces all the details of the intend-
ed survey, the pevsons pecessary @s assistants, and
their respective dutics. The principal survey pre-
posed by it, was to form a chain of triang iec with
sides of about thirty miles in length along ‘the whole
extent of the coast, determining the :mmuths of their
sides, and the latitade and longitude of their angular
lmmts within thiese, a series of triangles of about 10
miles in their sides, in order to fuynish an ample num-
her of determined points to which the survey may
he referred 1n all its details.

From this epitome it is evident that the first meth-
od, by large uiangulation, was contemplated, and
preparations for it made,

An objection to this method might arise, from an
smp(‘rﬁ‘(t knowledge of the localities of the country,
which he d(:]xnmxkdqt‘ and which would lead to
uncertainty in the d(ldpultli)l] of fixed principles of ac-
ton (how perfect soever in other respects) to its pe-
culiarities. Difficulties would doubtless be interposed:
to the lorming of a chaiu of triangles of 30 miles in
their sides, by the Intervention of cancbrakes, &c.

to the South, and at other places by the extensive and:

dense forests, with which the low grounds are some-
times covered; other impediments would probably be
presented in certain parts of the country, arising

fromn its present uncultivated state, and occasion a
tardiness in obtaining the neccssary correctiess, and:

an inerease of expense in the execution wholly inad-
missible; Mr. Gallatin may have had this in view
when, in his circular letier, he observes, that the
work ‘\h()d,(l e executed with as “much correctness
as can be cbained within @ reazonable time,” know-
ing that Cougress were to be the judges of the rea-
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gonablencds of the time, as well as of the attendant
expenses, and that an excess in either would endan-
ger the success of the whole project.

Whether any, or what systems were recommended
by the other gentlemen to whom the circular was
addressed, is unknown; but this of Mr. Hassler being
adopted, the first step towards the excention of the
law was to procure the necessary instruments {rom
England: and he was employed, under the aunthority
of the President to proceed to London, and there to
superintend their construction.

Mr. Hassler sailed for England on the 30th August,
1811, to perform the duties assigned to him, under
nstructions dated on the 23d of that month, from
whence he returned to the United States in October,
1815, bringing with him the instruments and books,
%c. necessary to the survey, agrecably to alist which
had been prepared, and which were approved by
Dr. Patterson, then Director of the Mint, in whose
care they were then placed.

The cost of these instruments and books, as ap~
pears by a settlement of the account in the Auditor’s
office in the Treasury, July 17, 1816, was as below:
Cost of Instraments and books, procured

by Mr. Hassler for the sarvey of the

coast of the United States in London

and Paris, including packing, &e.  $17,167 61
Compensation and expenses of Mr. Hass.

ler in procuring them, 20,382 37
"Tatal, $37,549 97

Soon after his arrival, Mr. Hassler commenced
his operations by forming a base line on Staten Is-
fand, from which a numbcr of wiangles were taken,
and reported; these also ave recorded in the philoso-
phical transactions, in the account there given of the
survey, and the best results were anticipated from the
well known abilities of that gentleman, but circum-
stances unforescen at the commencement of the un-
dertaking had occurred unfavorable to the present
prosecution of it; for, in the mecan time, a war had
commenced and terminated between the United States
and Great Britain.

Emerged from a contest which Lad called forth all
the energies of the nation, the expenses of which
were undefined, a disinclination to the promotion of’

}
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seleace, or to iwpresements of this Kind, very nai-
ratly prevailed, and conseqneatdy of all times o pro-
pose e continnance ol so expensive an undertak-
ing, how ingortant soever o s results, this was
the feast propitionss but, from whatever causes, the
project now appeared to want suflicient patronage,
the appropriation for delfraying the future exponses
was withibeld, and the operation ceased, if, imdecd,
W anight properly be said to have been begun, nov
has it since been renewed. '

Ir may he observed, that, at the {ime when this
obyoct wis first propesed. and so ardently patren-
ised by the great man who then presided over the
United Statess the knowledge of its uscfulness was
haited; aud, during the preparations which were
ong for its connnencement, little attention was
given to explain the natare and importance of it: in
the fime o wars and in the disturbed state of affairs
which followed, it could not have been otherwise ex-
pected, this want of proper information wight have {
heen adeading cause of the failure of the design. "

¢ may also be uhserved, that, when this survey i
was fjest proposed, the requisite science was ravely .
to be fouwd auder the immediate command of the
govermuncnt; the Rhditary  Academy at West Point
was not Hiew, what it has sinee become, The corps t
of Topog aphie at Enginecrs was not even fm'mM '
nor was the Pagineer Department organized: !
course to other means was therefore indispe ns.thlc !
to the prosecution of such an undertaking; had it
been oliierwise, and bad the national institutioms
heen as they nove are, it is manifest that a different
process would have been atopted, because the ne-
cessary qualifications and all other means are now
within the immediate command of the government.

Under these circnmstances, should a survey of
the sea-coast be yesomed, a method, similar to the
second, recommended by Mr. Ilassler, might be
pursued, being less subject to those inconveniences
and defays than the fivst, and, at the same time, suf-
ficiently correct in its results for the purpose re-
quired. By determining the latitude and longitude,

e, of the important places on the sea-bonard, and of

certain points on the contemplated road from Wash-
ington to New Orfeans, an opportunity would be
afforded of verify ing both those sutrveys, by a com-
parison of each with the other, and by using smallcer
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appropriate instruments for the details ef the curs
vey of the harbors, bays, and rivers, valnalle mu-
terials for an accurate mwap of sl portion of the
country, as well as fora chart of ilie sea-cosst,
would thereby be furnished, and by running a true
meridian hine from smne one of the givew points on
the coastto the lakrs, aud theve deternining oder
fatitudes and longitudes ws wed as on 18 course, te
connexion for ali geographical purposes would thn
be permanently estabiisted,

The great changes and improvements which live
taken place iu the national institations of the Unired
States, since the first projection of this survey, will
Justify the proposition, that, should the work be re-
swined, the execution of' it may, ox well for ccorony
as o ensure its success, be entrasted o the Fopo-
graphical ngincers, with the co~operation of the
Navy; as to these departments, It appears siore pro-
perly to belong, at the saine time that tacy ase par-
tiewlarly interested i the results, An accirate ac
count and deliueaiion of the hare, shoals, sound
See., without the coast, i antiend view, oproe
to the latier, the trigonometrical oud o
portions, to the former, and the astron:
vations for latitude and longitude, and other veneral
matters to bothe  The pumber of ongineors ¢
be such as to admit of subdivision for e purpos
of topographical surveys ou the shore, where any
such might be considered Impoitant, withont inier-
fering eithier with the cbservations, the nauiics! sur-
vey, or the necessary attentions to minor triangula-
tion, meteorological observations, &e. o the rom-
mand, should he added, persons skilled in other
branches of science imporiant to it, in order that the
report might be, in all respects, 25 perfect as possi-
ble, and exhibit also the geology and natural histo-
vy of the diferent seetions of the country.  "Fhis
method, by the sabdivision of talent znd attentions,
would admit of depatch, and, it’ required, the work
might be continued during the whole year; to ihe
South in winter, and North in the summer season.
"The annual expense would be comparatively smuall,
and should a great wiangulation of any partenlus
parts be hereafter required, with large instruments,
it could then, with advantage, be undertaken, as all
the prominent points wonld he determined. and,
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therefore, no loss of time or expense would, by this
snethod, be sustained.

Were this survey to be undertaken under a com-
iuission, or independently of officers of the army and
navy, a large increase of expense would evidently be
mewrred, and less assurance of the perfect perform-
ance of it had, than in almost any other civil con-
tract, where the requirements are more definite than
those which this work admits of.  In this case, there
would be no coucentration of command, or obliga-
tion to duty, other than that arising from personal
motives; when the service led to places prejudicial to
health, or otherwisc inconvenient, disagreeable, or
hazardous, ebedience might, and probably would be
refused, to the orders of the superior, who (be his
qualifications for the work, and his ardor in the pro-
sccution of it, what they may,) is, nevertheless, de-
pendent on the co-operation of others in subordinate
stations, who have not the same impression of its
importance, nor the attachment that officers have,
cither to the government, or for themselves, in such
matters; thus, the project would be subject to disap-
pointment in its progress, and uncertainty in the ré-
sult; and, at best, no part of the survey could be
adapted to military purposes, and, therefore, i this
respect, it would be incomplete.

No nation has exerted its energies in the pursuit
of geographical research more, or with greater suc-
eess, thon the British: the names of Anson, Cook,
Des Barves, Gauld, and many others, of former times,
and of Lie Roy, Mudge, Parry, Sabine, Clapperton,
&e. &ec. of latter, will ever be recollected, for their
exertions, and the ability with which their explora-
tions and sieveys were directed, the latter of which,
at no {utwre period, canbe surpassed.  After having
made accurate surveys of their own coast and har-
horg, their attentions were divected to the like
pursuits in other parts of the world, which has
continued  during the hoisterous scenes of war, as
well as in the calmness of peace, to the present
time; and they are now engaged on the same object,
regardless of expense, of difficulties, or danger.  To
that nation, and to the skill and science of its naval
and military officers, to whom the direction of these
explorations and surveys are exclusively entrusted,
and the United States, and the nations of Europe,
indebted for a greater part of the charts now in ase,
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as well as for geographical information, of the most
valuable kind.  The employment of officers on this
service does not, however, preciude the association
of others skilled in sciences coanceted with it; on the
contrary, they are generally employed; but the com-
maud and management is confided to the officers, and
they oaly are responsible, at the same time, that due
merit is allowed 1o cach individuoal concerned i it,
for their respective investigations and services.

There is, perhaps, but one tnstance on record, of
a contrary system being pursued by that government,
and which occarred In the year 1698, when the cele-
brated philosopher and jnathematician, Doctor al-
ley, had charge of the expedition, with orders, by
ohservation, to seck the discovery of the rule of
variation, and to survey or explore his Majesty’s
possessions in North America; a brevet commission
of Lientenant was procured for him from King Wil-
fiam, and Lieutenant Clark, of the Navy, served -
der him.  But with all this precaution, the crew, de-
nying the legality of his authority, mutinied, and he
was obliged to return in 1699, without accomplish-
ing the object of his mission; Clark was cashiered,
but that was poar recoinpente for the fuilure of the
expedition; it served, however, as a precedent in after
times, for the Royal Society of London, in the year
1769, petitioned the King to fit out an expedition to
the Friendly Islands for observing the transit of Ve-
nus over the Suw’s disk, and for other purposes;
Alexander Datrymple, Esg. an eminent member of
that body, was recommended to the duty: In order
to obtain the proper command of the vessel, he de-
monded a brevet commnission of Captain, in the same
manner as had been formerly granted to Doctor Hal-
ley, which Sir Fedward Hawke refused to sign, de-
claring that he would not, onl any account, consent
to entrust one of his Majesty’s ships to a person not
regularly bred to the service; o this occasion it was,
that the celebrated Captain Cook was promoted to
the rank of Licutenant, in My, 1768, and took coul-
mand of the Euwdeweor, which had been u.ppointed W
that service.

The same system bas sinee Dren uniformly pursu-
ed, under it ave those nOW €3 aged I pie
explorations into the iuterior of Afvien, and ta the
Polay regious, whether Ly land oy watert bie the ob-

3
Py
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ject, an extension of commerce, or the advaneemen®
of stienice, in cvery nstance officers are employed.

With pecnhar propriety does the same system ap-
oly to simifar undertakings in the United States, and.
it vilers the only means of acquiring practical infor-
mation i the various brauches of science connected
with the dwtios of an Engiseer, aad which, in ordey
to aitain exeoilenes, veqaives subihivision in the pur-
suit; but prmum"v berause the departire from a
miethod untversally adonted by other nx'iom, wonld
argue a Wit ol ¢ n i l"vu e in the talents of the olli-
cers, as well as in it pational instittions, which does
1ot endst, wad thas tend o depress the spinit of enter-
prie so essentind 1o the prosperity of Military and
Nanteal melence.

1o toe bwge wrnies of Purepe, this subdivision i
made by separate corps, and embraces a certain por-
tion of scieuce to which the attention is principally,

i not conciusively, devoted. To this arrangement
may be attributed, i some measure, the eminence to

which e engincers of Drance have arisen, and be-
come so baportoi b civil and military service to
thewr governmeni, and in thelr example to the world.
The nstitutions of the United States do not admit of’
stch a subdivision by carps; bat yet the same priuci-
ple is astended to, and aimed at, by the topographical
engineors In theie surveys reeonnoissances, and by
continuing this »r‘wtiro, a suitable classification may,
at soae futare tuoe, he advantag concly made.
Comected with tsL survey of the sca- coast, are
two other iuportant wivd Jll(lhp“))s.ll)]c objects; one,
the estabiishment by biw, of a Board of Longitude,
and the other the consiraction of a national observa-

1)
i

tory.

The former s pecessary to receive and regulate
Al matters reloting o nagiieal and geogravhical sci-
ence, Lo encourage baprevements it that may be
proposed, and to anthentieare such pu‘)lica[i(ms as
may, im"\ ti ue 1ot ne, h“ Consg lmv d useft 1]

A I3
Fieland, 1 the vear 17t L fm' rewas dm'v any suc-
cessinl endenvors to keep the longitude at seas It
wis ot untt 1767, thet Ws Honed fvst p?li slished a
al Alvonae, which hos been continued annu-

-, andd sedder the divection of
sirvenwvich: the importance

by oghe wd

Al
pr Astrouoner Rovis ot

e el ot ctie
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«f this work is too well known to need animadversion,
Under the auspices of thls Board, too, besides giv-
wyg enconragement to the authors of many wseiu
tables and other works, wlich would otherwize he
tost, time-keepers have been brought to a wonder-
ful degree of perfection, witich would not, without
this aid, have heen attempiced,

The connexion between this Board and an Ob-
servatory is obvions, and the duates of them inse-
parable, te oue to furnish the necessary observa-
tions and tahles, the other to employ competent per-
sons to make the necessary calciiations, and & pub-
lish authentic copies of them fhr general use; all
others than those appoiated by the Boacd are pro-
hibited by the laws of the realin trom ediung this, or
a similar work.

A national Observatory is required, as well {or the
purpose that has been mentioned, a8 to ascertain, by
astronomical observation, the geographical positiou
of places; but a great obiect in this establishment
here would be, by numerous obsersaiious at the
seat of g‘oV{.‘l'n;nenf of the United Siates, to tives-
tgate and fix, as fur as it may be possible to do so,
the doctrine of refracting.

Thais subject, particnlarly as it reiers to the hea-
venly bolies when viewed from the earth, has en-
gaged the anxious research of Faropean astreno-
tners and men of science, for a great length of thne,
sudts; n the jaquiry
-

without producing satistactory re
is invelved so many and such vartous properties
delinite in their natare and eifvets, that no positive
or distinct conclusion has yet been drawn from ali
the endeavors to investigate them. Tt has been theo-
retically explained  and subdiviled into dierent
terms, such as celestial and tevvestrial refraction, &eu
and by repeated observations of the effeets prodaced
by weather, in various temperatures of heataind colid,
clear and cloady, attenmipts have been made to esiab-
lish some rule or principle by which this phenoae-
non muy be satislactorily aceounted for and fixed:
but there are properties in nature bevond the reach
of mathematical reasoning, and require only the at-
tentive aud constant observation of f.cls, which,
when attained and acknowledwed as trath, are yet
inapplicable to any rules or theorems, resting solely
and independently upon the principle that the result




is such.,  Of this class, way, perhaps, be regarded
refraction, for no settled maxims respecting it have
yet been decisively explained.

For some time past, very many observations, with
reference to this subject, have been wade at different
observatories in Europe, particularly at those of
Greenwich and Paris, but without the desired effect.
Depending as it may be supposed to be, on the pe-
culiar state or qualitics of the atmospliere, and as
those qualities differ, not only in the difference of
latitnde and longitude, but also, at the same places
at different tiines, when the medium is more or less
dense, occasioning a greater or less inflection of the
rays of light in passing through it; if there be ne
other canses more definite, and uppm'u‘hilw‘ neaier
10 any fixed principle, the geocentric distances of
those observatories are not sufficiently great to dis-
cover it by corresponding observations nade there,
and particulariy, as the sawne atmosphere, by this
proximity of position, may he supposed to he com-
mon to both at the time of making the obscrvations,
and therefore e results; on this account also, would
be the same,

But were an ohservatory fixed here, the case would
be materially different in every respect, and by cor-
responding observations made at Washington, so
much nearer the Equator, and with the difference of
nearly 77 degrees of longitude, results might and pro-
ably would be produced of @ most interesting kind, to
the advancement of this branch of science; for, besides
the geocentric difference of position, that of the sur-
vounding atmosphere here 1s still greater, not occa-
sionally so, but at most times, and particalarly at
those seasons of the year m()st favorable for obser-
vation. At such tiraes, there are comparatively few
days or nights, on which the heavenly bodies may
not be seen to the greatest aldvantage, thmwrh @ me-
dium more free from exhalation and vapor, or other
impurities, tlhat may aflect the atmosphere at the
places which have beeu mentioned.

Whatever other advantages may arise from the es-
tablishment of a National Observatory at Washing-
ton, this s, of itself, suflicient to ‘]u.stlfy the mea-
sure; i 15 due to the national character, as well as
to those nations who, by their exertions, have hither-
to afforded the means of directing the wayward
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course of our mariners on the ocean, and furnished
the land-marks on our shores, that some attempt be
made, by us, to improve this essential branch of sci-
ence.

Independently, bowever, of this consideration, it
is evident that an observatory is essential to the pro-
per success of any undertaking of this kind in the
United States.  Upuon it, the survey of the sea-coast
will greatly depend, as will that of the national road
from Washington to New Ovleans, and the proposed
meridian to connect the Western lakes with those of
the Atlantic. To all these, an observatory, as a fix-
ed point to which they must refer, 15 ndispensably
necessary.  Besides, it is the only means whereby
practical knowledge can be attained by the officers
of the army and navy, in this useful branch of sci-
ence. To afiord this opportunity, is an object of
great importance; withoutit, the talents of the nation,
in this respect, never can be developed or known,
but remain forever dependent upon the investigations
and intelligence of others, without the means, even of
verifying or correcting the dificrences arising from
the position of this country.

That there exists here native talent abundantly
sufficient for the management of such an institution,
is not to be doubted; but all energies are cramped
and rendered useless for want of a theatre on which
to exercise and improve them.  The necessary in-
struments are now in the possession of government,
and it needs but the further extension of its fostering
hand, in the construction of a suitable building, to
afford ample facility to the improvement of science,
and the promotion of those researches which will
hereafter, in their resnlts, place the United States, in
this respect also, on a level with the enlightened na-

tions of Europe.

That this survey must be uundertaken at some time,
is certain. Under what circumstances can it be more
favorably done, than at present? In the full enjoy-
ment of the blessings of peace;—when the national
institutions are successfully progressing;—when a de-
sire for internal improvement of the country so gene-
rally prevails, and science in the prosecution of it, is
sought for and cherished ! Surely, at no future thme
can it be supposed, that so many- circumstances will
concur to favor the accomplishment of this object, so
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amportant s relations, and the more 50 as they
may be considered the first fised principles on which
the correctuess awd permanency of uwll geograplucal
improvement must depend.

Wushington, fdecember 8, 1826,

To the Ililitor of the e

Having scen in yonr paper of the Ist Jannary, a
dhisconrse of Uol. Roberdean, read before the Colum-
bian Institute, eutithed “Ohservations on the Survey
of the Coast of the United States,” 1 foel it a doty
to my character, and even to the nation, to request
you to insert the following remarks ta your paper, at
as early a period as possible, in order that they may
meet the same eyes as the paper yoa have published.

Col. R. has mentioned me, in the paper to which §
allude, as having done something i the survey of
the coast.  But although he has been now for many
vears the keeper of all the instruments, books, and
manuscript documents which were delivered by me
to the officers appointed by the Government to that
purpose, an:lamong the rest to Tol. R. himsell; his
statements ave altogether erroncous; and [ must cor-
vect them from my documents, and my intinate
kunowledge of the facts and the subject.

Col. R. states—that “ Ihe appropriation for de-
fraying the forther expenses was withheld, and the
eperation ceased, if iideed if might be properly said
to have been begun,

E s, n the first place, Incorrect w say that the ap-
propriation was vwilbheld, as will be scen from the
following simple statement of facts.

My agency in the survey of the coast closed in
consequence of an act, which was hurried through
Congress without debate or committee, (in the House
of Representatives,) under date of the 14th April,
18183, which enacted, Taat so much of the Luw rela-
ting to the swrvey of the const shall be repealed as fol-
forwed to emp'oy ofiers but naval and military officers.

e ovigiaal Low did wot even mention naval or
militory officers. Only T had in my plans proposed the
use of them, as advauntageous, by forming some of
them in a school of practice to greater usefulness,
and with a view to econamy, constdering them other-
wise paid.  The idea had not previously existed here
of aay part of this work being adapted to them. For

il Fowrnal, Waskimaton.




shis liberal anxiety of mine, to take the greatest ad-
vantage of this work for the country in general, and
to be serviceable to the army or navy, and to Col.
Roberdeau’s corps in particular; T am now paid by
his general argument: that none but military men are
fitted for such a work ! !

On the 28th of April, 1818, date of the expiration of
the appropriation for the coast survey, there was a
large balance of unexpended appropriation remain-
ing. By arulein the transaction of public business
in Washington, the departinents, except the Treas-
ury departinent, can protract an appropriation, so as
to be two years longer disposable, by having the bal-
ance paid over to the Treasurer.

That the public might not be deprived of the re-
sult of my labours, notwithstanding my terest in the
work, had thus been cut of in the most unjust and
whandsome manner; and by agreemeut with the
Secretary at War, Mr. Cm‘?mun, I aunow:ced miyself
to Mr. Crawfoed, this raafer of the fands to the use
of the war do:)mt.nem; to enable it to continue the
work, as the law suppesed ,and it was doae about one
o’clock that day.

Immediately after, T deliverad also to the Englueer
department, iy manuseript jonrnals, and resalts of
caleulations; and soom afier, the lustruments required
for the worl, the books, &e. {see the duplicates of re-
ceipts) the spring was at hand, mny mnmh were alf
~t‘m(lm r on the respective statlos. f the de part-
meut “(uj had under its orders gaiy one man o ehie of

continwing any part of the survey, it might have
been done’ instantly, as hudeed ‘f » repealing act ve-
quired.

Nothing, however, has beans done up to this day,
notwﬂhsm uhnn the anxioi quently expressed for
the continuation of the wark. 1 am the Mo"e war-
ranted 1 sayiag. that no man of the requixite attain-
ments does exist in cither of the Engincer corps; and
{ may say this without 1!’30&:11:}:)‘ t'n—:zn saracier as

Y 2
soldiers, and otherwise useful men, hecawse, tis
branch of knoveleder is actuallv, woithey fhele business.
- H

nor wwithin their reach.

Since my papers on tue Coast survey have beey

‘, 1 J

published in the philosophical transactioas of Phila-
delpbia; o new Light appenrs o have atizen vo thom.
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though my journals, results of calculations, &c. whicls
form for themm the truly essential part for the carrying
on of the work, and which every man competent to
replace me, could not fail to understand, have been-
nearly nine years in their bands:  But with all this
aid, neither js my plan understood by the writer of
the observations, nor does his proposition of another
contain ideas that could he carried into effect, or shew
the slighiest acquaintance with the subject, as every
man of science in this branch will all at once see, so
that I need not even enter into particulars, it adminis-
ters the positive proof; that even with all my papers
in hand, they are as little able to make a rational
step n the work, as I have seen others trying to de-
terwine the latitude with the encyclopedia in hand.
all the native talents notwithstanding.

Tie hopes grounded upon the capability of the
cadets of Westpoint for this duty, are equally un-
fonnded.  For the correctness of this position, I ap-
peal to the fingineer Corps, and the government of
the Academy themselves. The instruction of this
Acadeny, though good, is but elementary and gene-
ral; the time spent in it is too short to embrace with
their other essentially military studies, this more ex-
tended und complicated one. A wide chasm remains
between such a work and their studies: it does, in
short, not belong to them. Another ficld of great de-
tailed extent, requires all their time and exertions;
becaunse 1t is the essential part of thelr duty. At-
terapting to do more, or expect more than is possible,
is dolng or obiaining nothing that is right.

In cverv fully organized system of education of
men for public utility in these hranches, separate cs-
tablishments for the different branches, superior to
the elementary ones, are found necessary; and the
military partis, and must be, separated fcom the civii
part; each having its peculiar principles and sciences,
must also have its separate establishments,~—men,
organization, &c.

Whether (in the second place) “the survey might
indeed he said to hwoe been bogun”—Any of our mil-
itary gentlemen would have apprized the public at
the sound of drum and trumpet, if he had, as 1 have
done, furnizhed all the plans in detail, and every idea
that led in the work; saperintended the construction
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of the instrameats on my own new principles, (1)
which, after filteen years improvements in the arts,
are still considered as master-pieces: proposed and
execated methods of observation and calculation on
new principles, maibematically demonstrated, far-
nished the whole organization of the details of a work
of such extent, impo:tance, and peculiar difiiculties,
in a munner as I wiil let these gentlemen read them-
selves, iu the seientfic journals of Eucope. In truth,
it is customary in civilized Europe to allow some me-
rit to such works, hecause they are considered the
most essential, and in an intellectual point of view,
the most valuable part of the work.

But besides this, I delivered at the time when my
operations were suspended, and [ condemued, with-
out a hearing, (nor even a chance for it) to the use of
the continuance of the work, and in perfectly clear
order in my journals and results, ninety fully execu-
ted triangles and thirty more partly done which are
leading to the further works, in all therefore the data
or elements of 124 triangles, (2) grounded upon a base
and a verification base, measured and verified by a
coincidence more than suflicient for the topographi-
cal purpose within the Iimits they were to serve for
the time, though the measurement with the pecu-
liar means of accuracy, invented by myself, for the
use of the great extension of the main triangulation,
was necessarily postponed for the next intended cam-
paizn.  Latitude and azimuth determinations were
sufficiently on hand, to assign to this work its proper
place and direction on the spheroid of the earth, &c.
The state of forwardness was such, that I had alrea-

"dy announced to Mr. Crawford, that with the begiy-

ning of spring, 1818, two brigades of officers, the
one naval, the other topographical, might be set to
work to fill up the details of that part of the survey;
for which 1 would present the proper plans of opera-
tion. It remains, therefore, with those whe question
whether the work was begun, to show the public how
it happened that this was not done with all the means
in hand, and the law in favor. (3)

1 See Brewster’s and Rees’ Eneyelopedia (cirels).

2 Receipt of 28th April, 1818.

3 My letter to the Treasury Department, of 7th July, snd 8th and

18th of December, 1817; 3d, 6th, 9th April, 1818.  "To thc_‘vVnr Dy
partment of <7th. Anril, 1818, awl to My, Gallatin, 28th April, 1518,

3
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That the plan of operation which produces tne
most good work within a given time, is certain-
ly the cheapest, I hope will not need to be discussed;
and as a testimony of the faithfulness of my word,
given in my letter of the 5th January, 1818, “to
conduct it in a manner permanently useful ¢nid honor-
able,” 1 will take the liberty to insert a letter from
the very hand that drew up the Declaration of Inde-
pendence, the head and character who conceived it,
and supported it for haif a century, whose head, heart.
and judgment, in both these branches of science, may
be permitted to overbalance the aspersions with which
f am honored from other sides.

(corv.)
Monticello, Pec. 3, 1825.

Dear Sir—Your favour of Nov. 24, is just now re~
ceived, with the papers on the survey of the coast,
which you have been so kind as to send me—for these
be pleased to accept my very particutar thanks. In
the last volume of the Transactions of the A. Phil.
Society, I had especially remarked the-e papers, and
the processes so peculiarly accurate and ingenious, by
which you have proposed to execute the survey of
the coast. I regret much that it was not carried into
execution, as, independently of the permanent securi-
ty it would have procured for the navigation of our
coast, it would have been an honorable monument of
the state of science at this early period of our history.
Attentive, in every thing, to what I can fiud mit,
which may be useful to our University, (now the on-
ly object and occupation of my life) 1 singled cut
your plan of an observatery, which, for its simplicity,
solidity, and every aptitude for its purposes, and for
its economy, presented at once what I had, for some
time, thought of requesting some kind friend in Eu-
rope to procure for me. I thercfore deposited the
volume in the library of the university, with a note
on a blank leaf at the beginning, specially referring
to your plan, as suiting us exactly, whenever our
institution should be sufficiently advanced to call for
an observatory; we have secured a site of peculiar
advantage for one in future.

There is a material part in your description, which
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i did not understand, and | was intending (with a re-
quest of your approbation of our adopting your plan)
to have asked of you some more particular explana-
tion of that part.  Your letter {urnishes the occasion
of doing it now. The passage is pa. 148, beginning
with the words, “the roof over the transit, &ec.,” to
the words, “cannot be described here,” pa. 149.—
I do not understand this construction at all, and if
you can aid me in it, you will oblige me.

Permit me, at the same time, to suggest to you a
sonstruction of flat roofs, different from yours. In
fig. 4, you have two strata of joists, the one 5 or 6
feet above the other. 1 do not see the use you pro-
prose to make of the space between them. In the
house in which I live, and its offices, I have flat roofs,
of a ditferent construction; they consist of rooflets,
30 inches wide, with gutters between them; there are
2 strata of joists, the one about 9 inches higher than
the other, arranged thus:—

V4

A single length of shingles reaches from the top of
the upper joists to half way down the gutter which is
made in the lower joists, overlapping just enough to
deliver the water safely into the guiter. These gui-
ter joists, as well as those constituting the ridges of
the rooflet, have a descent of 6 inches from their mid-
dle point to each end, which over-jets the wall so as
to deliver its water clearly over it. A floor is laid
over the whole to walk on, the water first falling on
that, and passing through its cracks, drops into the
gutters. I have had upwards of 20 years’ experience
of these roofs in this house, also in one I built at an-
other residence, and more than half our buildings at
the University are flat, and so covered. They never
have leaked, cost less than a rafter roof, as needing
no rafters, and admit repairs more easily than any
others. 1 think it the best possible roof for an ob-
servatory.

With every wish for your welfare and happiness,

accept the assurance of my great esteem and respect.
(Signed) TH. JEFFERSON.
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"his letter may also answer Col. R.’s T'reatisc on
» National Observatory, &c. The information asked
for, by Mr. Jeffersou, was given in my papers; this
part was purposely ouly hitted at for brevity’s sake:
1 stated also why a flat roof was not proper for an
observatory.

I have now to notice that part of the observations,
which urges the employ of tone but military and na-
rai officers, on the ground that they would never
obey civil directions. T am reluctant to believe that
this be a fair statement of the views and character of
our republican mulitary. 1t is a principle of the con-
stitution, that the military shali be in subordinalion
to the civil power. 'The President of the United
States, who can happily rarely obtain thai elevation
Ly mere military character, is the constitutional com-
wander of the army, and can delegate this power, in
the whole orin parts, as he pleases; instances of it
are too abundant, and the subject not to be debated
Lere. No officer fit for the occupation, would think
of such a cavil, in a work as the Coast Survey was;
nor is there, in the obedience to sclentific directions,
any thing that could derogate to the highest military
character.

The instances which have been adduced in support
of tals position, are very unfortunate.  The errors,
both in the principles and in the results, of tie Bri-
ush survey, have been, for many years, subjects of
papers in their own philosophical transactions, (see
the papers of Mr. Rodrigues D’ Tiark’s, &ec.,) and
elsewhere.  Since the death of General Roy, the cha-
racter of the work has changed; and the official in-
quiries mude by order of the House of Comions, in
1810, has, by the report (which I brought from Lon-
don, and which lies in the War Departient, thougli
it is my preperty,) shown, what I think would, in this
conatry, dispense a military chief of all further tron-
bles in such a work. In all other countries where
such works have been well executed, the schemes ori-
ginated, and the direction was in the hands of civil
men of scieuce, who often had officers under their
command In France, Cassini, Delambre, and
others. In Denmark, the astronomer Bugge Inthe

north of Germany, Zack, Gauss, &c. &c.  When I
accompanied my friend, Professor Bohnenberger, of
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Tubingen, in his triangulation of the map for Swa-
bia, under the patrenage of the Archduke Charles of
Austria, in order to join his triangulation to mine
in Switzerland, he had under his orders an Austrian
nobleman, a Captain of Engineers, with other mili-
tary assistance, who was far from finding a degrada-
tion in obeying even a civilian mar of science. I
might even prostrate, by British examples, those un-
successtul ones, which are quoicd to support the un-
counstitutional assertion.  Bui so much 1s true: that
blind, and even ignorant obedience and strict discip-
line, may suflice for common military purposes,
while in a scientific work only, actual zeul and scien-
tific interest for the object in view, decide the fitness
of the maung tdeas of privale tlerest, pfulse honor and
prelensions, are in their nutuwre foicign and dereclly
inimical to such o work, and do not even occur v the
man fit for it.  (4.)

I owe here an account of the origin sand iny connex-
ions and agency in the survey of the coast. [ arrived
in this country, in October, 1805, baving relinquish-
ed my public stations in my native country, Switzer-
land, foreseeing the turn of political eveuvts, which
have since come to pass, and from a predii-cdon for
a rural life, with completely diflerent views, »nd
means quite sufficient for them, but wlich i have still
to claim. Having landed in Philadelplia, the Jate
Professor Patterson, Mr. Garnet, of New runswick,
and several other gentlemen, on seeing the books,
mathematical instruments, &c., I had brought with
me for my private enjoyment, were so kind as to
shuw me some attentions. I had occasion ‘o show
them, in conversation, by the scientific publications of
Europe, that I had been engaged in an extensive
survey in Switzerland, which was interrmpted by the
revolution.  Professor Patterson sent to President
Jefferson an account of my former life, which I fur-
nished at his request; and Mr. Clay, the represexuta-
tive to Congress, from Philadelphia, before setting
off for Congress, in 1808, asked me, if' I should be

willing to undertake the survey of the coast, to which
I assented.

4. For my own experience in this particular, see my letter to the
Treasury Departinent of 6th August, Tth September, 8th December,
1817; of 240 February, 18th Mu:ch, 9th April, 1818; and tu the War
Department of 14:h February, 1819,
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The law authorising it passed in that session, (10th
February, 1807.) I received one of the twelve circu-
jars, addressed to scieutific persons, requiring plans
for carrying it into cffect.  "Thirteen plans were re-
ceived by the Freasury Department. (5) By Presi-
dent Jefierson’s directions, a commission sat upon
thein at Professor Pauterson’s, in Philadelphia, form-
ed of the other gentlemen who had given in plans.—-
bu rejection of their own, they recommended mine to
the President, and Professor Patterson informed me
of this, by direction from President Jeflerson, undesr
state of 21st July, 1507, (to the Military Academy at
West Poiuat, where I had been appointed Professor in
the interval,) adding, that the execution was for the
tine suspended ou account of the aspect of politics;
but requesting me to propose the necessary justru-
wents and other details, which I did, and interchang-
od several letters,

My mission to London for the instruments did not
ke place until Avgust, 1811, (6) when I resigned
the certain and respectable position of Professor of
Hathematics and Natural Philosophy of Union Col-
lege in Schenectady, to (as E thought myself honora-
bly bouud) embark in the execution of my plans for a
work, in which the disagreements and the pecuniary
lasses have exceeded, by far, my compensations.

shortly after my arrlval in Liondon, the war broke
eut, I was there four vears, under the disagreeable
situation of an alien enemy, and by the neglect of the
Treasury Department, left two years without com-
pensation—mny drafis for the first of them having been
yrutc~ttd, and the plea that the endorser bought them
with the government money, being greatly mdebted
1o it. He and T retarning to this country nearly at
ihe same time, I having faced all my expenses by
wy private means, (7) the drafts were paid to him
cash—my note for indemnity left in his hands, he
began a lawsuit against me for it, though I had ac-
tually still to claim a balance upon him, the Treasu-

5 Cireular of 25th March, my answer, Philadelphia, 20 Apiil, 1807.

& My insteuetion is of 23d August; my passport from the Department
of Sate, of 19th August; and from the British Bnvoy Extraordinary,
Augustus John I"os!vl, of 25th Aug_ust my fetter from on board the
shm Armata at sea, 50th August; from London, 17th Oectober, all 1811,

7 Acets, of 20th Nmuubu, 181%; of July, 1816 and my letter of 11th
Juue, 1816,
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20 me, Londan, 48th .
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ry Department left me unsupported, to shift for ny-
self, notwithstanding the previous promise of Mr.
Dallas. (8) Tt was not uutil August, 1516, that the
contract with me, to undertake the execution of the
work was concluded, (which, for good reasons, I had
preferred to an office-like appomtment ) (9) 1 enter-
ed upon the work immediately, by the absolutely ue-
cessary prelininary steps of reconnoitering;  and
again at my charge for all expenses, &ec., as the funds
appropr iated to the public part of the expenses, by
agreement with Mr. Dallas, were refused by Mr.
Crawford (10) and the same was the case several
times '1fterwnds. To relate the other difiiculties in
my way, wonld detain me too long—the ample cor-
respondence between the Treasury Department and
myself, gives the account of them.

The result in general was, that though several
youug officers were detailed, and received extra pay,
as attached to the work of the survey, no angle was
observed, and no calculation made, for actual use,
except by myself. My principal assistant was my
son, who received no compensation, and an intelli-
gent man, whom 1 had taken into my hounse, aund
paid at my expense.

In this way I pushed on, by forced exertions, and
to the loss of my health, (11) to present to persons,
totally unacquainted with such works, who ahx.n.}s
expect more than is possible, a mass of results, which
I feel perfectly safe in saying, exceeds what has ever
been done in the same space of tiae in any similae
work whatever.  The collateral experiments neces-
sary for such a work, are numerous, require time,
refiection, care, &c. &ec. (12) and the expenses of
them were bornc by myself. How many other works
attend such an undertaking in the begh mmg:, which
do not appear in the ultimate resulis, is sufficiently
kuown to men of science.  All that was rewarded by

8 Conteaet signed by Mr. Dallas, 34, Augost, 1835, my letterol 11th
Jure, 1816,

9 Letters of the Treasury Department of 13th Sentember, 1817
13th Julv, 1816; mv lettor of 16th Ocaher, 18i6; of Mesas Bar
ey, 1875, and nthers
10 Letter of the Treaarey b ment, Ath Novermber, 18145,
ll Myletter of 3 ;“1.]: TG

My papers i b vois. ’uj." the Phile r\ph‘z‘:ﬂ"?‘x':w:‘u-(’rmﬂ' af

I’hmrlnlphm, and the London Qo
Seirnee, Revae Enelvelopndi; :
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iny keing charged, “thet the litlle progress hitheris
made in the work, has caused gexeral dissalivfuction
in eongress” (13) which I thonght even ignorance
and malevolence united couid not dare to prefer,
thoungk Col. K. reproduces it in other words, and
which ¥ answered instantly.  (14)  If that had been
the case, how could I, at a sudden, uncxpected inter-
ruprion of the work, have presented a full, ordered,
iatic mass of work, ready for use, and in good

SyeIe
order.

£ imvite compefent men or outharity to a full peru-
sal of all the documents.  But I must decline being
Jjudged by the report oi'the Treasury Department to
Cougress, becanse the documents are mubilaleds N
and even the compensation of my manilold pecuniary
lusse<, lu my connexion with the government, would N
by mo means be aninjustice.  In concluding, I feelit
my duty to refer to a fact in relation to national civi- “
lization and jmprovements, as shown by the univer-
sal history of mankind.  The nation that shall ex- :
clude {rom itself the admission and use of [oreign ;
talents and knowledge, must always remain behind ,
in the path of civilization, and will appear compara- t
tively barbarous, if not really become so.  Sciences,
arts, and ideas for improvements, are the common
property of all nations—their mutual ties—and can-
not be successfully cnltivated without (ree intercourse,
exchange, and intermixtare.

It is surprising to hear a contrary assertion pro-
mulgated in the United States, (as the writer of the
“Observations” does, by the over-weight which he :
claims for his native talents!)—in that country, that ‘
onght to be adduced as the most striking instance of
the truth of that principle.  Every civilized nation
of Europe has contributed its share to that happy
mixture of knowledge and ideas of improvements,
that has cansed the character of this country to rise
to so high a standing. I do not hesitate to assert,
thut the continuance of this intermixture is essential
to its future progress, and, [ may add, vitally impor-
tant to its existence, as an independent nation.

F. R. HASSLER.

New-Fork, 8th January, 1827,

13 Letter of the Treasury Department, 6th Apeil, 1515
P4 My letter to the Teensury Diepatment, Ode April, 1838,
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